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1. The designated Office is hereby notified of its election made: 

I X| in the demand filed with the International preliminary Examining Authority on: 

06 August 1999 (06.08.99) 



I I in a notice effecting later election filed with the International Bureau on: 



The election 



□ 



was not 



made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 



The International Bureau of WlPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No.: (41-22)740.14.35 



Authorized officer: 

J. Zahra 

Telephone No.: (41 -22) 338.83.38 
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(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
P-H02-565/SK 


crfcD n TOTuro i-Tir^xi SeeNotificationofFransmittaloflntemational Preliminary 
FOR FURTHER ACTION Examination Report (Form PCT/IPEA/4 1 6) 


International application No. 


International filing date (day/month/year) 


Priority date {day/month/year) 


PCT/JP99/02922 


01 June 1999 (01.06.99) 


01 June 1998(01.06.98) 


International Patent Classification (IPC) or national classification and IPC 




HOI J 43/28 






Applicant 


HAMAMATSU PHOTONICS K. K. 





This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 



. sheets, including this cover sheet. 



□ This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see 
Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of _ 



sheets. 



This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 



I 


I2SI 


II 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 


□ 


VIII 


□ 



Date of submission of the demzmd 

06 August 1999 (06.08.99) 


Date of completion of this report 

09 May 2000 (09.05.2000) 


Name and mailing address of the IPEA/JP 
Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/IPEA/409 (cover sheet) (July 1998) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 

PCT/JP99/02922 



I. Basis of the report 



1 . With regard to the elements of the international application:* 
the international application as originally filed 

the description: 

pages 

pages 

pages 



□ 



, as originally filed 
, filed with the demand 



, filed with the letter of 



□ 



the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement under Article 19 
, filed with the demand 



filed with the letter of 



□ 



the drawings: 

pages 

pages 

pages 



as originally filed 



, filed with the demand 



filed with the letter of 



I I the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 

_ , filed with the demand 



. , filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

□ 

the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 

□ 

the language of publication of the international application (under Rule 48.3(b)). 

the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



□ 
□ 
□ 
□ 
□ 

□ 
□ 



The amendments have resulted in the cancellation of: 

I I the description, pages 

I I the claims, Nos. 

the drawings, sheets/fig 



5 I I ^^^^ report has been established as if (some of) the amendments had not been made, since they have been considered to go 
' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70, 16 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 

PCT/JP99/02922 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) 

Inventive step (IS) 



Claims 
Claims 

Claims 
Claims 



1-10 



l-IO 



Industrial applicability (lA) Claims 

Claims 



1-10 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations 
Claims 1-10 

Document 1: JP, 9-320511, A (Hamamatsu Photonics K.K.), 12 December, 1997 (12.12.97); entire text; 
Figs. 1,2 

Document 2: JP, 10-241623, A (Hamamatsu Photonics K.K.), 1 1 September, 1998 (1 1.09.98); paragraph 
[0035]; Fig. 10 

Document 3: JP, 10-214589, A (Hamamatsu Photonics K.K.), 11 August, 1998 (11.08.98); paragraphs 
[0013]-[0014];Fig. 1 

There are no disclosures or suggestions in any of the documents cited in the ISR concerning the 
points disclosed in the above-mentioned claims whereby 'the metal-made side tube and the stem part are 
aligned with one another while in a state whereby the outermost edge of the stem part does not protrude 
beyond the outer wall surface of the metal-made side tube', and whereby 'the outer wall surface of the 
side tube is made to be flush with the edge face of the stem plate'. 



Fomi PCX/ IPEA/409 (Box V) (July 1998) 



PC 



REQUEST 



The undersigned requests that the present 
international application be processed 
according to the Patent Cooperation Treaty. 



F^^^^eiving Office use only 



International Application No. 



International Filing Date 



Name of receiving Office and "PCT International Application" 



Applicant's or agent's file reference 

(if desired) (12 characters maximum) 



Box No. I TITLE OF INVENTION 

PHOTOMULTIPLIER TUBE AND RADIATION DETECTOR 



Box No. II APPLIC A NT 



Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the address 
indicated in this Box is the applicant's State (that is, country) of residence if no State of residence is 
indicated below.) 

HAMAMATSU PHOTONICS K. K. 
1 126-1, Ichino-cho, Hamamatsu-shi, 
Shizuoka, 435-8558 Japan 



I I This person is also inventor. 



Telephone No. 

053-584-0200 



Facsimile No. 

053-586-8467 



Teleprinter No. 



State (that is, country) of nationality: 



JAPAN 



State (that is, country) of residence: 



JAPAN 



This person is applicant 
for the purposes of: 



□ all designated 
States 



all designated States except the 
United States of America 



□ 



the United States 
of America only 



□ the States indicated in 
the Supplemental Box 



Box No. Ill FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S) 



Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the address 
indicated in this Box is the applicant's State (that is, country) of residence if no State of residence is 
indicated below.) 

KYUSHIMA Hiroyuki 

c/o Hamamatsu Photonics K. K. 

1 126-1, Ichino-cho, Hamamatsu-shi, 

Shizuoka 435-8558 JAPAN 


This person is: 

1 1 applicant only 

applicant and inventor 

1 1 inventor only (If this check-box 
is marked, do not fill in below.) 


State (that is, country) of nationality: 

JAPAN 


State (that is, country) of residence: 

JAPAN 



This person is applicant 
for the purposes of: 



□ 



all designated 
States 



□ 



all designated States except 
the United States of America 



the United States 
of America only 



□ the States indicated in 
the Supplemental Box 



I I Further applicants and/or (further) inventors are indicated on a continuation sheet. 



Box No. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 



The person identified below is hereby/has been appointed to act on behalf 

of the applicant(s) before the competent International Authorities as: agent | | common representative 



Name and address: (Family name followed by given name; for a legal entity, full official 


Telephone No. 


designation. The address must include postal code and name of country,) 


03-3839-5772 


KOIZUMI Shin 


Facsimile No. 


6F, Yushima Tokyu Bldg., 


03-3839-5773 


37-4, Yushima 3-chomc, Bunkyo-ku, 


Tokyo 113-0034 JAPAN 


Teleprinter No. 



I I Address for correspondence: Mark this check-box where no agent or common representative is/has been appointed and the 

space above is used instead to indicate a special address to which correspondence should be sent. 
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Continuation of Box No. Ill 



Sheet No, 2 



RTHER APPLICANT(S) AND/OR (FURT 



;NT0R(S) 



If none of the following sub-boxes is used, this sheet should not be included in the request 



Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant's State (that is, country) of residence if no State 
of residence is indicated below.) 

ATSUMI Akira 

c/o Hamamatsu Photonics K. K. 
1126-1, Ichino-cho, Haniamatsu-shi, 
Shizuoka 435-8558 JAPAN 


This person is: 

1 1 applicant only 

[^<J applicant and inventor 

1 1 inventor only (If this check-box 
is marked, do not fill in below.) 


State (that is. country) of nationality: 
JAPAN 


State (that is, country) of residence: 
JAPAN 


This person is applicant x 1 all designated . . all designated States except the United States of . . the States indicated in 

for the purposes of: 1 1 States | | the United States of America [/\J America only | | the Supplemental Box 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant's State (that is, country) of residence if no State 
of residence is indicated below.) 

SHIMOIHideki 

c/o Hamamatsu Photonics K. K. 

1 126-1 , Ichino-cho, Hamamatsu-shi, 

Shizuoka 435-8558 JAPAN 


This person is: 

1 1 applicant only 

applicant and inventor 

[ 1 inventor only (If this check-box 
is marked, do not fill in below,) 


State (that is, country) of nationality: JAPAN 


State (that is. country) of residence: JAPAN 


This person is applicant , . all designated . — . all designated States except the United States of . . the States indicated in 

for the purposes of: 1 1 Slates | | the United States of America [/\J America only | | the Supplemental Box 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant's State (that is, country) of residence if no State 
of residence is indicated below.) 

OKADA Tomoyuki 
c/o Hamamatsu Photonics K. K. 
1126-1, Ichino-cho, Hamamatsu-shi, 
Shizuoka 435-8558 JAPAN 


This person is: 

1 1 applicant only 

applicant and inventor 

1 I inventor only (If this check-box 
is marked, do not fill in below.) 


State (that is, country) of nationality: JAPAN 


State (that is, country) of residence: JAPAN 


This person is applicant j • all designated . . all designated States except the United States . . the States indicated in 

for the purposes of: 1 1 States | | the United States of America of America only | | the Supplemental Box 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address nmst include postal code and name of country. The country of the 
address indicated in this Box is the applicant's State (that is, country) of residence if no State 
of residence is indicated below.) 

ITO Masuo 

c/o Hamamatsu Photonics K. K. 

1 126-1, Ichino-cho, Hamamatsu-shi, 

Shizuoka 435-8558 JAPAN 


This person is: 

1 1 applicant only 

applicant and inventor 

1 1 inventor only (If this check-box 
is marked, do not fill in below.) 


State (that is, country) of nationality: JAPAN 


State (that is, country) of residence: JAPAN 


This person is applicant , , all designated | . all designated States except j^-^ the United States . . the States indicated in 

for the purposes of: 1 1 States | | the United States of America of America only | | the Supplemental Box 


1 [ Further applicants and/or (further) inventors are indicated on another continuation sheet. 
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Box No. V DESIGNATION 



ft 



Sheet No. 3 



TATES (Double-click here if you want all i 



Ixes on this page checked.) 



The following designations are hereby made under Rule 4.9(a) (mark the applicable check-boxes; at least one must be marked): 
Regional Patent 

^ AP ARIPO Patent: GH Ghana, GM Gambia, KE Kenya, LS Lesotho, MW Malawi, SD Sudan, SL Sierra Leone, 
SZ Swaziland, TZ United Republic of Tanzania, UG Uganda, ZW Zimbabwe, and any other State which is a 
Contracting State of the Harare Protocol and of the PCT 

^ EA Eurasian Patent: AM Armenia, AZ Azerbaijan, BV Belarus, KG Kyrgyzstan, KZ Kazakhstan, MD Republic of 
Moldova, RU Russian Federation, TJ Tajikistan, TM Turkmenistan, and any other State which is a Contracting State 
of the Eurasian Patent Convention and of the PCT 

^ EP European Patent: AT Austria, BE Belgium, CH and LI Switzerland and Liechtenstein, CY Cyprus, DE Germany, 
DK Denmark, ES Spain, FI Finland, FR France, GB United Kingdom, GR Greece, IE Ireland, IT Italy, 
LU Luxembourg, MC Monaco, NL Netherlands, PT Portugal, SE Sweden, and any other State which is a Contracting 
State of tlie European Patent Convention and of the PCT 

(a OA OA Pi Patent: BF Burkina Paso, BJ Benin, CF Central African Republic, CG Congo, CI Cote d'lvoire, 
CIN'I Cameroon, GA Gabon, GN Guinea, GW Guinea-Bissau, ML Mali, MR Mauritania, NE Niger, SN Senegal, 
TD Cliad, TG Togo, and any other State which is a member State of OAPI and a Contracting State of the PCT (if 

oilier kind of protection or treatment desired, specify on dotted line) , 

National Patent (if other kind of protection or treatment desired, specify on dotted line): 





AE 




AL 




DZ 




AG 




AM 




AT 




AU 




AZ 




BA 




BB 




BG 




BR 




BY 


m 


CA 




CH 




CN 




CR 


IE) 


CU 




CZ 




DE 




DK 




DM 




EE 




ES 




FI 




GB 




GD 


IE) 


GE 


m 


GH 




GM 




HR 




HU 




ID 




IL 




IN 




IS 




JP 




KE 




KG 




KP 


(El 


KR 




KZ 




LC 



United Arab Emirates 

Albania 

Algeria 

Antigua and Barbuda 

Armenia 

Austria 

Australia 

Azerbaijan 

Bosnia and Herzegovina.. 
Barbados 

Bulgaria 

Brazil 

Belarus 

Canada 



China 

Costa Rica 

Cuba 

Czech Republic 

Germany 

Denmark 

Dominica 

Estonia 

Spain 

Finland 

United Kingdom 
Grenada 

Georgia 

Ghana 

Gambia 

Croatia 

Hungary 

Indonesia 

Israel 

India 

Iceland 

Japan 

Kenya 



SI 



Sri Lanka 
Liberia 

Lesotho 

Lithuania 

Luxembourg 

Latvia 

Morocco 



LK 
LR 
LS 
LT 
LU 
LV 
MA 

MD Republic of Moldova 

MG Madagascar 

MK The former Yugoslav Republic of Macedonia 



MN Mongolia 

MW Malawi 

MX Mexico 

NO Norway 

New Zealand 

Poland 

Portugal 

Romania 

Russian Federation 

Sudan 
Sweden 
Singapore 

Slovenia 

Slovakia 

Sierra Leone 

Tajikistan 

Turkmenistan 

Turkey 

Trinidad and Tobago 

United Republic of Tanzania.. 

Ukraine 

Uganda 

United States of America 



NZ 

PL 

PT 

RO 

RU 

SD 

SE 

SG 

SI 

SK 

SL 

TJ 

TM 

TR 



TZ 
UA 
UG 
US 



Democratic People's Republic of Korea. 



Republic of Korea . 

Kazakhstan 

Saint Lucia 



Check-boxes reserved for designating States which have become 
party to the PCT after issuance of this sheet: 





uz 


Uzbekistan- 




VN 






YU 




IS 


ZA 


South Africa 




ZW 





Precautionary Designnttoii Statement: In addition to the designations made above, the applicant also makes under Rule 4.9(b) all other 
designations which would be permitted under the PCT except the designation{s) indicated in the Supplemental Box as being excluded from the 
scope of this statement. The applicant declares that those additional designations are subject to confirmation and that any designation which is not 
confirmed before the expii ation of 15 months from the priority date is to be regarded as withdrawn by the applicant at the expiration of that time 
limit. (Confirmation (including fees) must reach the receiving Office within the J 5 -month time limit,) 
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Sheet No. 4 




Supplemental Box If the Supplei 



Box is not used, this sheet should not be includi 



request. 



1. If, in any of the Boxes, the space is insufficient to furnish all the information: in such case write "Continuation of Box No. ..." 
[indicate the number of the Box] and furnish the information in the same manner as required according to the captions of the Box in which 
the space was insufficient, in particular: 

(i) if more than two persons are involved as applicants and/or inventors and no "continuation sheet" is available: in such case, 
write "Continuation of Box No. HI" and indicate for each additional person the same type of information as required in 
Box No. III. The country of the address indicated in this Box is the applicant's State (that is, country) of residence if no State of 

residence is indicated below; 

(ii) if in Box No. 11 or in any of the sub-boxes of Box No. Ill, the indication "the States indicated in the Supplemental Box*' is 
checked: in such case, write "Continuation of Box No. 11" or "Continuation of Box No. Ill" or "Continuation of Boxes No. II and 
No. Ill" (as the case may be), indicate the name of the applicant(s) involved and, next to (each) such name, the State(s) (and/or, 
where applicable, ARIPO, Eurasian, European or OAPI patent) for the purposes of which the named person is applicant; 

(Hi) if in Box No. II or in any of the sub-boxes of Box No. Ill, the inventor or the inventor/applicant is not inventor for the purposes 
of all designated States or for the purposes of the United States of America: in such case, write "Continuation of Box No. H" or 
"Continuation of Box No. Ill" or "Continuation of Boxes No. II and No. Ill" (as the case may be), indicate the name of the 
inventor (s) and, next to (each) such name, the State(s) (and/or, where applicable, ARIPO, Eurasian, European or OAPI patent) 
for the purposes of which the named person is inventor; 

(iv) if in addition to the agent(s) indicated in Box No. IV, there are further agents: in such case, write "Continuation of Box No. IV" 
and indicate for each further agent the same type of information as required in Box No. IV; 

(v) if, in Box No. V, the name of any State (or OAPI) is accompanied by the indication "patent of addition," or "certificate of 
addition," or if, in Box No, V, the name of the United States of America is accompanied by an indication "continuation" or 
"continuation-in-part": in such case, write "Continuation of Box No. V" and the name of each State involved (or OAPI), and 
after the name of each such State (or OAPI), the number of the parent title or parent application and the date of grant of the 
parent title or filing of the parent application; 

(vi) if, in Box No. VI, there are more than three earlier applications whose priority is claimed: in such case, write "Continuation of 
Box No. VI" and indicate for each additional earlier application the same type of information as required in Box No. VI; 

(vii) if in Box No. VI, the earlier application is an ARIPO application: in such case, write "Continuation of Box No. VI", specify the 
number of the item corresponding to that earlier application and indicate at least one country party to the Paris Convention for 
the Protection of Industrial Property for which that earlier application was filed. 

2. If, with regard to the precautionary designation statement contained in Box No. V, the applicant wishes to exclude any State(s) from 
the scope of that statement: in such case, write "Designation(s) excluded from precautionary designation statement" and indicate the name 
or two-letter code of each Slate so excluded. 

3. If the applicant claims, in respect of any designated Office, the benefits of provisions of the national law concerning non-prejudicial 
disclosures or exceptions to lack of novelty: in such case, write "Statement concerning non-prejudicial disclosures or exceptions to lack of 
novelty" and furnish that statement below. 

KITAZAWA Kazuhiro 
The same address as Box IV 

ICHIKAWA Akiko 

The same address as Box IV 
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Filing date 
of earlier application 
{day/month/year) 


Number 
of earlier application 


Where earlier application is: 


llaliUilCll ctJJ^llCdLiUli. 

country 


icglljliai cip^ilL'ClllLllI. 

regional Office 


micniaiiundi appiicanou. 
receiving Office 


item(l) 

01.06.98 


10-151596 


Japan 






item (2) 

01. 06. 98 


10-151603 


Japan 






item (3) 











Sheet No. 5 



Box No. VI PRIORITY CLAIM 



I I Further priority claims are indicated in the Supplemental Box. 



I I The receiving Office is requested to prepare and transmit to the International Bureau a certified copy of the earlier 

application(s) {only if the earlier application was filed with the Office which for the purposes of the present international 
application is the receiving Office) identified above as item(s): 

* Where the earlier application is an ARIPO application, it is mandatory to indicate in the Supplemental Box at least one country party to the 
Paris Convention for the Protection of Industrial Property for which that earlier application was filed (Rule 4J0(b)(ii)). See Supplemental Box, 



Box No. VII INTERNATIONAL SEARCHING AUTHORITY 



Choice of International Searching Authority (ISA) 

(if two or more International Searching Authorities are 
competent to carry out the international search, indicate 
the Authority chosen; the two-letter code may be used): 

ISA / jp 



Request to use results of earlier search: reference to that search {if an earlier 
search has been carried out by or requested from the International Searching 
Authority)'. 



Date (day/month/year) 



Number 



Country {or regional Office) 



Box No. VIII CHECK LIST; LANGUAGE OF FILING 



This international application contains 
the following number of sheets: 

request : 5 

description (excluding 
sequence listing part) : 1 8 

claims ;4 

abstract : 1 

drawings : 1 1 
sequence listing part 

of description : 



Total number of sheets :39 



This international application is accompanied by the item(s) marked below: 



1. 


1^ 


2. 


iS) 


3. 




4. 


□ 


5. 


□ 


6. 


□ 


7. 


□ 


8. 


□ 


9. 


□ 



Figure of the drawings which 
should accompany the abstract: 


Language of filing of the 

international application: Japanese 


Box No. IX SIGNATURE OF APPLICANT OR AGENT 



Next to each signature, indicate the name of the person signing and the capacity in which the person signs (if such capacity is not obvious from 
reading the request). 



1- 


Date of actual receipt of the purported 
international application: 






2. 


Drawings: 


3. 


Corrected date of actual receipt due to later but 
timely received papers or drawings completing 
the purported international application: 






□ 


received: 


4. 


Date of timely receipt of liie required corrections 
under PCT Article 11(2): 






□ 


not received: 


5. 


International Searching Authority 

(if two or more are compclent): ISA /JP 


^- □ 


Transmittal of search copy delayed 
until search fee is paid 







For International Bureau use 



onl^ 



Date of receipt of the record copy 
by the International Bureau: 
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(54)Title: PHOTOMULTIPLIER AND RADIATION SENSOR 



(57) Abstract 

With the outer wall surface (2b) of a 
metal-made side tube (2) of a photomultiplier (1) 
flush with the edge face (4b) of a stem plate (4), 
the side tube (2) is secured to the stem plate (4) 
by welding, and thereby there is no projection 
like a flange at the bottom of the photomultiplier 
(1), reducing the size of the photomultiplier (1). 
Therefore, though it is difficult to perform 
resistance welding, the outside dimensions of the 
photomultiplier (1) can be decreased, and 
multiple photomultipliers (1) can densely abut to 
one another in such a way that the side tubes (2) 
are put together even if the photomultipliers (2) 
are arranged when applied. Hence, high-density 
arrangement of photomultipliers (I) are realized 
by assembling metallic stem plate (4) and the side 
tube (2) by, for example, laser welding. 
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(57) Abstract 



With the outer wall surface (2b) of a 
metal-made side tube (2) of a photomultiplier (1) 
flush with the edge face (4b) of a stem plate (4), 
the side tube (2) is secured to the stem plate (4) 
by welding, and thereby there is no projection 
like a flange at the bottom of the photomultiplier 
(1), reducing the size of the photomultiplier (1). 
Therefore, though it is difficult to perform 
resistance welding, the outside dimensions of the 
photomultiplier (1) can be decreased, and 
muhiple photomultipliers (1) can densely abut to 
one another in such a way that the side tubes (2) 
are put together even if the photomultipliers (2) 
ar« arranged when applied. Hence, high-density 
arrangement of photomultipliers (1) are realized 
by assembling metallic stem plate (4) and the side 
tube (2) by, for example, laser welding. 
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Z.(r>^o\Z. ffi^tifg^7fi, U -7^5^^- >^^;U^W LTli-5o El 

20 9 J^Z^^T y - H 1 2 tC«m^(7)«ffi*^'#tj|i§$nSo t^W® 3 a iiilX^m 

Mis 1 ^t.\%. iwii;«j4t-^^$n. y - H 8 y - H 1 2 , 
Ttm® 3 a -e«^{c^^tii^n. -€-(D«^7:>^\ ik^«iiis 1 3 u > 

y- h* 8 T^l^iifg^tlT, 7y - H 1 2 (CAItTSo ^co^^' 
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m 2 2 h (Dmm 4 h t ^ Hf li fp] T ® — T ^ 

m4m^z^^,5m\zw^-r<i:.v\z. ytmi^mm'^ i Ait. ^mm(D7.f- 

A1S4^^L, Z(D7.^AWL4(D±m4c(Dmv^\Zit. f^i^^ULxm 
m 2 (DT*ffl 2 a <^iltS$ii-^«J^ffliirjaA^gR 2 0a 7i)^Jl^^$n, :i(om 
20 jA;?fSP2 0 a tl, 2 OJ^i|;»t{C-&^$1i-^c}:-5 X^Am4(D±ffi 

i?)iA^gi5 2 0 a FMt::#Jlf 2 OT^i Sr^J6ii tJ ch , mm 2 O^lg® 2 b eh 
25 T^Sfl{CX7"AlS4±(c#J^2 <^^^LT«J^$-l±^^<h;J)^'T^, Xx 
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10 Lfefewe^^o 

^ 7 mic^Tct -5 1', ^mm(om'^ 2 (dts® 2 a ^m^h^^^i 20a t::^ 

15 mx. X-T-A tf > 1 0 ^#J1= 2 {Cjfio'lt^ :i t:6^'T#^o Cinfi. X 5^ 
7.7"Atr>l 0 ^#J«= 2 jaijtcfrii^ ffi^iif^gP 9 CD^^W 

"f-mmU 9 ^Ttm® 3 a \Zi5.^\1f^Z.ti)^X^. ^M^m 5 B CDi«i$^- 
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<D%m.=^m^m i at-(s^«® 3 ajj^^^iRi^sMis 1 3 -^-acDi^mti^i 

5 mmT^o/cfe©7&^\ ^ 6 2 . 5 m m * T iiii J?) ^ d 

10 < 7^j:n«Vj:^@, 7 ^ >f/CDW-?)*i| ^ (D @H ^iJ ^ 

oT:^)^l'S-:?T^tBT§ 2 0^-?£{CMT^ ^ > <^ 66 S 

b /!: t> O T ^ -& . 

I? 9 EltCTK-r J; -Pfc, ^jlS5lOX7^A^S4 c!:^^i®i(0#Jlr 2 
mm^'^^lZS^rc-oT. XT- AM 4 ^#11? 2 OUBPilS 2 B7!)^^Jf A L, 
20 ffi'i^ 2 (DTliS 2 a (DF^JlgM 2 c ^X-T-A^S4 0^tM4 b X 
T-AlS4(7)T®4d iitm 2 (DTti^m 2 d t^m — \ZV. Xt-A+S4/{>^ 

2 a 2 b ^mmmy3m\zmi£-^'\i^ tm\^iz. ytrnf-mmm i 
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^ L ^ t) (D T a& ^ o 

n 1 0 niBii/ii 1 1 mic^Tj; o \z. ytM^mm'^ 1 D tc43t.iT, m 

T. X-7^A1S4 ^ffiiJW2cD^P$a2 B7&i^,jf Ab, ffi^ 2 (7) T 2 a CD 
F^M® 2 c tC7.7^AlS4(7)iit®4 b^^^^$-ar;^ct^^-e, X7^A^4^ 

^2 l^tCjf LjA^T^ct?!)^*^. X5"A1S4 tCH^LfcH^iifgaU 9 C7)«±^ 
15 <D:$^W / - H 8 3 I3s^lj-^n7t7t«® 3 a t COPb^PI^, -ii^ 

rzim^x$>-oxh^i^. 

\z9r:Lrzm 3 (Dmmmmtmmiz. xxAtf> i 0 2 djfi^'tt-s 
25 mi2mit. :$^^m(D^mf'mi^'&(D^6(Dmmmm^mLrch(Dx 
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#J^2 LT«Jffi^1±^ d <h7:?^*T^, X5^A1S4 ±-r<|iJtf 2 

ffa\z^A.^m^(Dmm^mm-^n^o z.nit, w^^p^n^s o cnz^-ox 

mi 3 *!!gnfj(7;)^ii-pt@fgt.-(^^, 7 o * M 1^ ^ L t>(7;» T 

m 1 3 site J; -5 ic, |g 7 (/^^Mjr^figlcll^^^^^fem-T-iimf l F ti. 

mw 2 (dtj^ 2 a (D\f^mm 2 c ten, x^Ats 4 onm^^^^yjy)^ 

20 ALI#^^«6^^3)ii-ffl-x-/N°Si 3 5 d *tjg^$n, :i ©7^ — 2 e Ji, 
XT-A^4C7)-r-->'^t^(7)^i:tl54 e (C Sfc $ <5 J; -5 tc , f m 2 (Dl^]|g® 

2 cummcDmix^h-DX^mizmfi^^nxi^^^. z.(D^ot^^ib^iD 

m 2 LT«J^^i±^ :itA^X^, 7.y^M.m4 ±xmW 2 ^'^Wj\Z 

25 {ie^J^TSCiiT&^T^^o 
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m 8 (Dmmmm\z^iD^^m.=¥-mmm i 2 ot^s 2 a 

^7>i{7>-xAlS4 1 LT(.i§o X 7^ A Jt^M 4 0 « 8lr ® |ll§ 

1 cD^fiJ®tC@«^nTl.i§c Ts^I^WL^nn^ 4 0 omitlfM 0 b« 
2 (^F^M® 2 c i:Jl^bl=Mi:;^[S]lCi^D^'T*3 D , ^ it 0 b <7)T^S 
M4 0 c ch^iJW 2 (^)Ti^® 2 d ch <h LTI/i^„ :^^X^X7^A4 

ltc«XxAt!>l 0 i^^^MjI LTVi^o ^ 1 TiSlg 7 (D^M?^MT«, 
10 7s5^A tf > 1 0 4 <h(D$feig:'l4^S{*-r'?);tJ?)(I, X 

7^Ahr> 1 0 ^M®^-ti-^fc4^(Dtf >?L4 a \Z\t. u n- )Vi5 "7 7.^(0 

X^Xt^A 4 1 CDBg;^lC^J6X5^AlS^i^SI5M4 0^ia«LT, Xt^A 
SM^fl^fifeL. Xt^ASM $:ffim2 (D^PiS2 B F^gM::Jf A LT, 
fiJW 2 CDT^SS 2 a (DI^M® 2 c X 7" AlS^it^PW 4 0 OiJitgM 0 b 

20 ^ffi 4 0c i:{|iJW 2 (DT*S® 2 d <h ® - <h T^j: o t*: ^ T jS ^ 4' Jh L . 

X-7"AlS:^J-#gP*t 4 0(7)if^SgM 0 b ^iraS 

25 ii^X^^o 
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5 ^^ePM4 0 «»rffilil§T^t^T, 7K¥S^^gM 0 d (D±® tcMlf 2 (DT 
5^2 a^^JI§$-&, 2 (D^MM 2 b <h7K¥:^rS]}c5i&-r^^^^4 

10 BI54 2 Sr^^bT«M$-&^ C iT&^'T^, ■(im 2 (D^4«^J6*^ 

miz^^x^i^m4 t§.m 2 t(Dmmtn^^m<u^^^. u--^mmiz 

20 Mmmmmitf)^-^mttj:^o 

^tz. u--^mmiz^vmm' 2 ^7.^Am4{zmmm^-t^m^. m 
mmt^ti^tjiK) . mm 2 t.7.^A^4 tcDm^^m^Fizmfj^jm^^^'Z-^ 

25 ii[a]±*^'E) ^ n^o 

±ummmm-c\^. mm 2 t.7.T-AW.4 t^mmmmr^oizu—^ 
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mmmm\zmtD^ytm^mm'^^m\^^xhmm(Dnii^m^iii^^mf^-r 
oit. mm^iz^i^-f^mmmmtLxm^-^nr^^a^x^^. :z(Dis> 

-^tl^^bOit. U — Jx 4 9 f)^ibmzS^7 -A 5 2 \Zj:.-oXU^ 

$nfcl^l±lg§ 5 3 SrWL. CKDl^tBig 5 3 ^i^i^X $> ^ P ^ m 
15 ■f)^-\i:^rz!!b(D^y \^ 5 I (DM±lzmm^ri^o 

^tBgi 5 3 5 4 p^tcti. m 1 7 laic^-Tcfc e) -^e-cT^ftTg^lc 

gMC^fSf -5 CI i (CT^C^, ^fc, 5 4 F*3fC*3(.^T, □ U P< - ^ 5 5 

±{cHv'>5^ I/ — ^ 5 6 7!>^*gatt$n. -> I/ — ^ 5 6 IS , ^-rh;y'r 
20 \^ 5 7 ^^Lx^mi^mi^'^mAizm^^nxi^^o :i(D^mi^mm'^ 

5 7^:J>LTAlt$-tt^JtJ?){C. T#i(ClS]tt^nT->>^U — ^5 6 \Z 

Mm^'^xi^^. 



wo 99/63574 1 8 PCT/JP99/02922 

:fJ>-^-mit. i->'^U-^ 5 7 {Z^-DXm^(D^yt\Z^^:^n. Z.(0 

^5tXT^;U^$^^m^iifgW 1 Tm?tt::^j3^L. {SBi^^gR 5 9 \z^ 

(D=^-'^-'\t^-^m\zL. mm'i:(omm\z%\\m'^ti^. 
Tc^K ^m.^mmizmm^n^mmm^mmm^ lt^tj^ v h □ >c t 
15 I ^nmx'^ ^ z. ^xhui^o 

20 mmmm^m\zmji:<mmr^z.t-fy^x^^o 
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^ (D fg ei 

1. ^ytmu (3) t. mm^^mm (s) \zAmi.rc^{z^-:,Tm 
'f-^wi.m-r^^m.M Oa) m§E,ytmm (sa) ^^'^nmLt^mi^ 

5 m^\zm-::^^>xmtim^^mmt^Ty-\' (12) fffiB^^iifg 

(9) Rt/tufETy-F (1 2) <£rX^Ahf> (1 0) <&^LT@^ 

(4) mmn^mi^m o) RtXMtEy y- h (i 
imwmnmizmt^^ytmm o) ^h^^t^iiij^ (2) t^^^^u^yt 

■r^Tl^^X^ASB (4) ^2P^1L, 

HuiBX7^Agi5 (4) (DMi^m'S^^^mt^^m.mm's (2) 

n;^(C^tti bT'.fVi^^llTftufE^SMi'Jl^ (2) chHiIfET;^ ASP (4) i 

15 

HufE^MMfl'J«= (2) <h HUIB7.T-AgP (4) (Dm^^^ (F) ^ l/- 

if^f^^L < t'-A^ji^ic cfc «9 injurs t^itm^rT'STt 

2. MIS^MM{|iJlf (2) <^HfIIBX^AgP (4) ^ I/- -tf ^Jg^ L < 

20 \tm'f-\d:-Amm-r^ zitiz^fo mf^-^n^mm^^<D^mmmizj,tm 
t^^mmm"^ (2) (D^mm(D^^^mn^ ^omm^mmmw (2) t 

fIfEXxAgP (4) ^^^'&L'^C:,h<£#m^-r^fS^Jll tE«^C7)3t« 

3. MIB^SS!#J«r (2) <h hO f E X 5^ A (4) ^1/-+P^J^^U< 

25 ««i^b*-A?tJi?-r ^ d i tcd; «9 mf^-^ti^^m^^(D^mmmizittti 
ti^mnm"^ (2) w^^st HfHEXT-Agp (4) (d^puk thmnm 
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^^(D-^^^mm-r^.iiomt^^mmmm (2) tmt^^^^i^m (4) t 
4. ^^mm (3) \zxui^rc^\z^^xm^^tkm-r^ytmm o 

a) tfrlS7¥;«® (3 a) :feJc tB L ;t tiig $ it ^ m^ig 
5 (9) (5) l*3tcWb, HulEm^JifggPTmfg$i±/tl| 

^l;:»-::^ViTai:'j{i^^^ai-r / - H (12) ^fco^^tt^iifg 

ffllBtt^ltf&aP ( 9 ) RZSmt^y y-K(12)^7.7^Atf>(10) 
10 $r:fM,T@^$-ti:^7«xAg|5 (4) t. 

wiaa^ita^R (9) RD^^tGiBT y - K (12) ^^mir^t^\z. 

— #JcDF^P^l::HufBX7^Ag|5 (4) ^ H ^"T ^ ^Mfii (7)ffim (2) <h , 
Hffl3#J^ (2) (DM^iJcDF^ni^tcH^T^HiilBSTtSIS (3) t\z^ 

15 wsB^im (2) (DVi^mm:^\^^zmrs^rtz^mt^:^T-A^^ (4) (d± 
® (4 c) {c^i^^ii-, (i^f^< t^mt^m'^ (2) (Dn^mm:fjm{zmzs 
^rt^ (2a) ■fy^mm-t^wmx^AU(D±m (4c) gp^^^/s^ch 

MsBfiJ^ (2) (D^mm (2b) itOfBXxAgP (4) CDiit® (4 

b) <h^®-{CLT, HfI0E#Jt^ (2) (hMIBXT-ASR (4) <h^?^}I^L 

5 . MfBX^AgP ( 4 ) ®tQfB±® (4 c) (Diit^^C, Sf)IB{|iJ^ ( 2 ) 
(7)ffifBT$S (2a) ^««$-y:^*J^ffl^3A^g|i (20a, 4 0 d ) ^ 

6. MtBfiiJ^ (2) <hHfIIB7.T-A^ (4) ^SKi^ ^ itfc d ch 

25 .tr^it^js 4 x« 5 $^m<Dytmf-mm'^o 
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8. HiiiBx^AgiJ (4) it^w^^^mmn'^}^ :i t^mwLft ^m^^ 

9. BtrfBT^-T-AgP (4) (1, (4 0) ;y ^ 
5 XMXt^AIS (4 1) flfflB^JgiiXxA^^i^BW (40) 

10. ^^i^ (p) 30^e>^^-r^;fej[ltlScDAI^i-{'ct-:3T:^7t^^t--S) 
>'>5^1/— 37 (5 6) <h, HfIgE'> U-iJ' (5 6) H^T^SIS (3) 

10 i^r^®^i±^ J; -5 {cSB^'J^it, Sfl SB v > 5^ 1/ - (5 6) H)^ (D^^tlz 

m-^<mm^w,ti'^'&^m^(Dytmj-mi^'^ (i) .t, HuiB^tm^itfg 
^ (1) -/j^i^cDiiiti^mmmmL. mtz^mi^ (p) f^T'^-r-g.^jfit?^ 
(DiiLmmmnn^mtir^itmmnu (59) <h<&fii;^fc:ftjcit;^^ai^ 

15 mt^ytm.'f-mm'^ ( 1 ) 

BufB§5t®is (3) izxmi.rc^iz.k-Dxn'f-^m.iii-r^ytmm (3 

a) ^WL, Hfj|B^«® (3 a) 6 *jcttJ L fcH^ ^ tif^ $ it § ^Tig 

f^gp (9) ^^s^^gg (5) \H\z^L. mtinf-mm^ (9) T^ifg^ 
'^rzn^\zm■D'\.^xmtlm^^mm'r^7 J - \' (12) ^wl, 

20 MSB^>$*^i§ ( 5 ) 

tfiSBm^tif^gP ( 9 ) JSLZSmfiT y ~- H (12) ^X^A fcf> (10) 

^^Lxm^-^it^^mm<Dx^AW. (4) 

HiIfB«Tiimg|5 (9) J!:Z^'ffllBT y - H (12) ^fflf -5 t ^ {3 , 

-#j(DMP5SHHtiiBX7"A<s (4) ^m^'T^^mmo^m'^ (2) i:, 

25 MIB#JW (2) (Dfili{RiJ©^ pjSSJca^-r^HiilB^^ttSIS (3) <h(;:ct 

19 ji^^^n. 
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miBXT-A^g (4) (Dm^^Bm:^^m$'i^mm(Dm's (2) onm^ 
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